The in vivo effects of cyanide and its antidotes on rat brain cytochrome oxidase activity.
The in vivo effects of sodium cyanide and its antidotes, sodium nitrite, sodium thiosulfate and 4-dimethylaminophenol (DMAP), as well as the alpha-adrenergic blocking agent phentolamine, on rat brain cytochrome oxidase were studied. The course of inhibition was time-dependent and a peak of 40% was attained between 15 and 20 min after the s.c. injection of 1.3 LD50 (12 mg/kg) of cyanide. Pronounced dose-dependence was observed in the inhibition of the enzyme, at this relatively low, but lethal dose. Further observation was impossible because of rapidly lethal effects of cyanide. In animals artificially ventilated with room air, observation was possible up to 60 min. However, maximum inhibition was also 40%. When antidotes were applied 30 min after 20 mg/kg of cyanide, marked reactivation of cytochrome oxidase activity was observed with all antidotes (particularly with thiosulfate) except for phentolamine which had no effect. Prevention of methemoglobin forming with toluidine blue did not affect the reactivating ability of nitrite or DMAP, thus suggesting more complex protective mechanisms then simple methemoglobin formation. The high efficacy of thiosulfate may be attributed to its rhodanese catalyzed, direct binding to free blood cyanide, leading thus to its dissociation from cytochrome oxidase. The theory that cytochrome oxidase inhibition is a basic mechanism of cyanide toxicity could not be disproved.